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PURPOSE: A composition comprising 1 mole MgNb206 and 0-1 mole Ti02 as a 
main composition- and 0-0.4 v^t.% of M03(M''6+ = W, Mo. Cr.. Se. Te. and Po) as 
additives is provided which can be sintered at a relatively lov^ temperature. 

CONSTITUTION: The composition comprises MgNb206 + xTi02(where x = 0-1.0) 
and 0-0.4 weight% of M03(v\/here M is one element selected -from W, Mo, Cr, Se, 
Te, and Po). For an example, 1 mole MgO and 1 "mole Nb205 are mixed by a v»/et 
ball milling method and calcined at 1,100 °C for 4 hr. The solution added ^N\\X\ 2 
wt.% PVA binder is sprayed on the calcined powder to give granules with a size of 
about 200 micro meters. A disk sample with a diameter of 10 mm and a thickness 
of 4.8 mm is formed with granules at pressure of 98 Mpa, held at 300-500 °C for 
above 3 hr to remove the binder and calcined at 1.150-1,250 °C for 4 hr in the. 
atmosphere at a heating speed of5 °C/min. The sintered sample is grinded with a 
SiC abrasive paper to be. a ratio of diameter to thickness of about 0.45. The 
composition has a' relatively lower sintering temperatured ,200 °C), higher quality 
coe'fficient(QX f is more than 40,000 GHz) and dielectric constant(epsilon is more 
than 25), more stable temperature coefficient(tau f =-49 from to +38 ppm/ °C) 
than conventional high-frequency dielectric composition. 
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S ^^S^ I2^nF§ AHISfOIr^:: ^^mm mm 1 mole^l MgN^eOII mW 0 - 1 moleHI TiQI 

5i§ ^ ^^o^ 5^22 §:>U-II^AH MG(M6. = W, Mo. Cr , Se. Te ^ Po):?^ 2,^^^ o - 0.4 wt%^ ^^^t 

M\^\^± ^^mo\\ ^9.^. d\^9\ n^m ^^aa bijn^ (i. 200-0012 

AH M^'I^II^ (OX f > 40,000 GHz)2f ( e r > 25) i! o^^s^ B£^I4- (t f = -49- +38 ppr/r )2j 



m&oi ^6f^ Jim ^ n mopsi miff Jim 
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S SfSe H^mm ^asi M\Si^± SSSOll ^ai l moleSI MgNJCOII CASH 0-1 mole°l TiQM i&og 

5oia. 

ois s^i ?)^s<Msi g^sh a^siu chmoi ji^m a^isis ogai ga:)|o, jhs^/h :n^iifs saai 
Aiidisj^ 4.e:)f 3:hi s:?fsn) 910. 

(tunable) S5! ^nf4=°l (x,):?} S^SD. 

IISBUI ^►95! CHSajo. ^^Wg ^2x11 2«g (Zr. Sn)TiOI. Ba0-Tift5||. (Mg. Ca)Tift3||. Ba-W^^±3m^Di\ 

{Ba(Zn,/3Ta!,3)03, 8a(Mg,«Ta2,3)03. Ba(Zn„3Nb2,3)03g}0l D. 3^^L^, OIM 1.300 - 1.500t;2| HSOIIAI ±^ 



&^s£h gfllSg ^^§PI ?|5H. e ^^SS fe^:?! ^SaCf blias! ±a eE(1.200t))OISAl£ feg §§31l4^(Qx f 

> 40.000 GHz)2} ^a4}4' (e, > 25) Sy SISS gEJII^' (x , = -49 ~+38 ppn./t)2i 3^nf ^2^^= uij^aj 



OlOII, S ^►gg, MgNt^O, + xTiOl, (Oi:i|>M x = 0 ~ 1.0)°^ Ol^OIXIfe H^ilf /dle^Ql>i S^g^ JllS&Cf. 

SEth. 4.01 5^§0M MGCM = W, Mo. Cr. Se. Te. Po e <yeiElb OJi= & S):>f 0 ~ 0.4 wt%S s:)^@ 
A||£FSi:ii SSMM fllgS^CK 

OimoiWfe S ifSOH °|& H^DF Saai Al|£fe,'>i S^gSI CHS^je! ^'AlOllg UaycL g ^^S2| ^S^ogAH MgNb 
Afe 1 moleSi MgO (>99%)2f 1 moleSI NW5(>99%)M M ^ggog e&SfOj 2JS ^ 1100'COIIAI 4AI2^ 5^^^;6^01 & 
^SfSP. 01 ga^S DAI 24A|2> Sill§[ a§ 2!5eh g^^Oll 2 wt%°J PVA bfo!CH» S:)^s^ 4^ge!jS SAFsfOI ef 

200 M m 3:)|2| (granule)o£ e>SOi 98 MPa2| gf^og sjg 10 mm, 4.8niine! Cl^a AIS§ S^SfD. 

Aieg 300 -SOOTCOIIAl 3 AI2^ 0|a} °x|A|5| tifeiCH* I||:>imi! UAH 1150~1250-C£ CH^IgOllAH 4 AI2I iiisItCf 
Olffll. 2f2| SlC/rainO^ SfaD. 4;^ Algg SiC SDHI (#1,500)£ 30}3K)1 A|e2J SIS CHdl isflSI 

b|:)^ 9,' o.45?f EIE^ o^aa. Jl^^nf s^o yie^ia ^aj^, (network analyzer : HP 8720C)M Ml/d liSSHOII 

^SmaSDI. ^B^^^ 3f3l gE} (Hakkl - Colenian)gos □£1:3 S§?ll^fe 2g 9HblEI (open cavlty)gog, 
S5! ^m4'2| y\^^ ojHj 3HblEI (invar cavlty)a M1AH +20~+70-C2| SE S?IOIIA< ^§5taCf. S 1°l ^AlOjj 

leJS 12OOTC0)IA1 4AI2} Aiasj H^Ef SS^^g UE[y! 330ia. ^'AIOIIOIIAH ^4-^ MgN!0,2| ^^^^^ ej 

22, §§311-;^^ 74,100 Zieili SE31l4^fe -15 ppr/^S UEiyCf. OIS^S SS ^4.sHie.> fe^^'^F ^13 

SE 31l^:)f bli35! ?1AH (ay5Jo^< + 10pp^l/•C5^ e^g) gib :)Hdt^ gQ:»l 2iQ. IiaUH. S ^^SOIIAIt:- s 
0 ppfr,/'C ¥22^ 2l§aAI9P| ?|6H SE 3114- :>^ +430 ppt/'COjH g^'3||4=:'f 10.000 (4 Glt.^ Qx f = 4O.OOO 
afe)3£|I) Sa&^^-IJf 105ej TiQM SE S§S <yS!mai:f. S &S0||A1fe MgNfea 1 moleOII CJI6IJ 0 ~ 1.0 raole^J 
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MoNbjO, + xTiOl,°l OmiBSm SS^g 



No. 


X 

(mot ) 


(e r) 


M ^' ^1 4" 
(Qx f (iHz) 


ZQ XI ^ TTl. Ol 

(t f: ppm/t:) 


1 


0 


22.1 


74.100 


-15 


2 


0.2 


23.0 


83.900 


-49 


3 


0.4 


26.6 


78.000 


-37 


4 


0.6 


32.4 


41.800 


0 


5 


0.8 


39.9 


23.900 


+38 


6 


1.0 


47.5 


11.600 


+82 


* 1200'C, 4Aiei g:?lg01lAH 



□ 22f ^ ^^a^^ °e 22ojiah 32^, sejii^^ 0 pp/-c ^eoiiah iia °j gfoii mst se e4^ 

e)oii D\2}oi^ 5°^ g<!4!Eigia. oef/H, *xf°i sisjom ifs gg3ii4-2i xiohM 3H<aof:)| ?ioii Em 

(charge compensation mechanism)* ^So\Oi SfOI20|-(4(M = W. Mo. Cr . Se. Te. Po)&i 6?Sfg (MG)^ ^gf (0--0.4 

s 2a aoi §:>fg goiiA4 □s^jej i^e (wa£A^)g^ aissj n^m ^^s^ah, ^aioii 

ei S 2SI 7 ~ 12e!3f ^^01 g§ 2,t 20% S^EiaCf. mm. OlS g:'^gOII °lt[ ifrJ^fe DH^ SfSfO 

01 , SE5ii^b i^^s □l:liS^5j| oigmsbai o\m ^:>i^°i ssa^^s ^Aioiiei h i°i saa^igsK)! iiasi 

gfS 014: &m (ef£| i.^i!i)AliiogM1 0 ppr/-C ¥2°^ 5§ :?Jfe8K:^. 

0191 AH W. Mo. Cr. Se. Te * PoS dSjElfe 0{!= SmOKMSE S g 

SSI g^g ^ gja. 



(MgNbjO,+ 0.6TiO^) +yM(M = W)0, 2J OmiaSW ^S^S 



No. 


y 










(wt%) 


(e r) 


(Qx f GHz) 


^£ ^\\^ 
(x f: ppm/t;) 


7 


0.10 


31.6 


43,000 


+6 


8 


0.15 


31.9 


45,000 


+5 


9 


0.20 


31.5 


50,100 


+4 


10 


0.25 


31.5 


47.800 


+4 


11 


0.30 


31.5 


46.800 


+8 
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_|2 |0^40 |32^^ 144.600 |+17 

* 12G0TC, AM2}^D\ gCHIAl 



S ^^SOII ©50. ogj^i ^^^^ ^gg^ (1.200X;)OIS/d fee ggJll^ (ox O 40 000 

GH2)£f ( e r > 25) * SE?1|^ (x f = -49- +38 ppr/-C)S!J ^2=^01 bim^l n'^^o| 

ass 4= 



MgNbA + xTiQ,. 01 31 AH x = 0 ~ 1.0. 

2. XII 1 gfOII ojOI/cl. 40I S^gOII MQ(M = W. Mo. Cr. Se. Te. Po § ^iijElb dJ:^ 0-04 
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